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by means of limit gauges to ensure that they conform to the specification
laid down and to ensure that they will fit the machining jigs and fixtures
during their early stages in the machine shops.

Mechanical Aids in Moulding. The most important mechanical
appliances used to reduce the time and cost of making moulds are :
(1) Sand stingers, and (2) Moulding machines. A sand slinger consists
essentially of a rotating impeller whose blades are arranged to impel or
sling a succession of " lumps " of sand into the moulding box with suffi-
cient force to pack it to the required degree and thus to eliminate, or at
least greatly reduce, the hand ramming that has to be done. The
impeller head can be moved about so as to direct the sand into all parts
of the mould and the sand is brought to the impeller from a hopper by a
belt conveyor. Sand slingers are used chiefly with large moulds and
with moulds that cannot be handled easily on moulding machines ; they
are built in three forms : (a) Portable, on a wheeled carriage that can be
moved to any part of the foundry ; (V) Semi-portable, on a carriage that
travels up and down a rail track ; and (c) Fixed, the impeller head being
on the end of a swivelling arm carried on part of the foundry structure.

Moulding machines are built in a wide variety of forms, ranging from
small hand-operated machines for simple moulds up to large power-
operated machines capable of handling moulding boxes up to 6 ft. square.
The simplest machines merely draw the pattern from the mould, the
ramming being done by hand, while the larger machines ram the sand
as well as doing the rapping and stripping of the pattern from the mould.
Some machines also turn the mould over right side up ready for patching
and delivery to a conveyor. Plate patterns are almost universally used
with these machines, the pattern being either fixed to or made integral
with a plate that is approximately the size of the moulding box being
used and which is secured to the table of the machine. The latter is
provided with pins to locate and secure the moulding box. Except for
simple objects that can be moulded entirely in the drag two pattern plates
must be used, one for the drag and one for the cope ; the two plates are
used concurrently in two machines. Fig. 46 shows a typical plate pattern
in position on a moulding machine while a second example is seen lying
on top of the moulding boxes in the middle of the illustration. On the
left a rammed up box is seen in position on the machine ; it is ready to
be lifted off, the pattern plate having been withdrawn downwards. This
particular machine only draws the pattern ; the ramming has to be done
by hand. Two methods of ramming the sand are used in moulding
machines, one is called jolting and the other squeezing, whilst some
machines employ a combination of both methods. Whichever method is
used the table that carries the plate pattern is arranged to be lifted up by
laechanical, compressed air, hydraulic, or electro-magnetic means. In
jolt-ramming after the table has been raised a few inches it is allowed to